(19) 



J) 



Europais^^^Patentamt 

European Patent Office 
Office europeen des brevets 




(12) 



(id EP 0 735 569 A2 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

02.10.1996 Bulletin 1996/40 

(21) Application number: 96300494.0 

(22) Date of filing: 24.01.1996 



(51) mtci.6: H01J 61/32, H01J 61/33, 
H01J 61/35 



(84) 


Designated Contracting States: 


• Hraboczki, Mart on (NMN) 




DE FR GB IT 


H-1096 Budapest (HU) 






• Lahl, John R. 


(30) 


Priority: 31.03.1995 US 414077 


Parm, Ohio 44143 (US) 


(71) 


Applicant: GENERAL ELECTRIC COMPANY 


(74) Representative: Szary, Anne Catherine et al 




Schenectady, NY 12345 (US) 


London Patent Operation, 






GE Technical Services Co. Inc., 


(72) 


Inventors: 


Essex House, 


• 


Soules, Thomas Frederick 


12-13 Essex Street 




Richard Heights, Ohio 44143 (US) 


London WC2R 3AA (GB) 



CM 
< 

to 
w 

in 

CO 



(54) Fluorescent lamp 

(57) A compact fluorescent lamp is provided having 
a lamp envelope which is shaped in the form of a double 
helix. The lamp envelope is formed so as to exhibit a 
side contour which is essentially hemispherical in shape 
thereby providing a light distribution which approxi- 
mates that of a conventional A-line incandescent lamp. 
The lamp envelope further provides a top portion which 
tapers inwardly and which has a crossover portion at the 
top that provides a light distribution from this top region 
that is essentially uniform across such top portion. The 
open coiling configuration of the lamp envelope is fur- 
ther effective for allowing light generated from the inte- 
rior of the coiled lamp envelope, to pass through the 
open coil arrangement with a minimum amount of loss 
as can otherwise occur for a straight lamp envelope ar- 
rangement. 



FIG. 2 
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Description 

This invention relates to a fluorescent lamp. 

In recent years there has been a tremendous in- 
crease in the use of compact fluorescent lamps in place 
of conventional incandescent lamps. Because of the 
longer life and the improved energy efficiency of the 
compact fluorescent lamp over that of the conventional 
incandescent lamp, consumers as well as commercial 
establishments have been willing to convert to the com- 
pact fluorescent lamps. An example of such a compact 
fluorescent lamp can be found in US Patent No. 
4,503,360 issued to D.E. Bedel on March 5, 1 985. It will 
be noted that for the typical compact fluorescent lamp, 
the lamp envelope is shaped in a manner whereby a 
plurality of parallel extending tube portions extend from 
a base portion for a predetermined length. In order to 
compare favorably to the incandescent lamps, one area 
that must be addressed by lamp designers is the ability 
to achieve higher lumen output levels than are presently 
achieved; for instance, it would be desirable to provide 
a compact fluorescent lamp that would achieve substan- 
tially the same lumen output as a 100 Watt incandescent 
lamp. A compact fluorescent lamp of sufficiently high 
power to give the lumen output of a 100 Watt or higher 
incandescent lamp while running at currents low enough 
to be very efficient requires a relatively long arc length 
of greater than approximately 60 cm. To provide a glass 
tube with such a length that would fit within the small 
overall size of the conventional incandescent lamp of 
the same lumen output, lamp manufacturers have gone 
to extending the lengths of the respective tube portions 
of the lamp envelope or, in the alternative, to increasing 
the number of such tube portions to as many as eight 
such tube portions. As an example of such an applica- 
tion, some compact fluorescent lamps are produced by 
bending segments of 12mm tubing into U-shapes and 
sealing off one or both legs and then connecting two or 
more of such bent tubes with glass bridges made by si- 
multaneously blowing out a small hole near the bottom 
of two tubes and fusing them together. The discharge 
length then passes up one leg, down the other and then 
through the glass bridge to the second bent tube ar- 
rangement and so forth. One problem with such an ar- 
rangement is that the respective tube portions, when ar- 
ranged symmetrically about the outer periphery of a cir- 
cular cap portion, have their back portions all facing 
each other. With the back portions facing each other in 
this manner, the light output generated at such back por- 
tions reflects off of the other tubes many times resulting 
in some light lost through absorption. 

In an alternate configuration, a single tube can be 
bent into a U-shape and then bent again in the middle. 
Other alternate lamp shape arrangements can be pro- 
vided such as a simple coil mounted horizontally relative 
to the base and its two legs extending into the base for 
electrical connection, and, a design wherein the top end 
of a coiled configuration extends back down through the 



center of the coil for electrical connection in the base. 
Such alternate lamp envelope designs can be found in 
US Patent Nos. 2,279,635; 3,764,844; and, 5,243,256. 
With each such alternate lamp envelope design, of ulti- 

5 mate consideration is the fact that such lamp envelope 
must be fabricated in a manufacturing system and as 
such, the design must be practical from a cost effective- 
ness point of view. Accordingly, it would be advanta- 
geous to provide a compact fluorescent lamp that could 

10 allow for higher lumen output configurations in a lamp 
envelope configuration that was efficient in terms of al- 
lowing light output with minimum absorption and could 
be implemented on automated high speed manufactur- 
ing equipment at a reasonable cost. 

15 One way to form a compact fluorescent lamp having 
a coiled lamp envelope is to take a straight piece of glass 
tubing and coil it in the form of a simple coil. An example 
of such a coiled lamp envelope for a compact fluores- 
cent lamp can be found in German Patent Application 

20 No. DE 4133077 filed in Germany on October 2, 1991 
and assigned to Narva Berliner Gluhlampenwerk Gm- 
bH. In this application, a simple coil arrangement is pro- 
vided whereby the glass tubing is double wound with an 
interconnecting bridge portion formed at the top area 

25 connecting the two wound coil portions. In this arrange- 
ment, the overall lamp envelope configuration provides 
a side profile that is essentially straight up and down, 
there being a parallel relation between the tube seg- 
ments that form the side wall area of the lamp envelope. 

30 Additionally, the top portion is essentially flat and, by vir- 
tue if the bridge portion formed between the two wound 
segments, only covers a portion of the area of the top 
of the lamp envelope, there being significant gaps at 
which no light output is generated. Finally, for the bottom 

35 portion of the lamp envelope, this reference shows such 
bottom portion residing on the lamp axis and being 
formed by bending such bottom portion at an angle 
away from the coil pitch. 

Although a coiled coil configuration requires special 

40 manufacturing operations to produce, with a coiled en- 
velope configuration, it can be appreciated that an effi- 
ciency improvement is achieved over that of a conven- 
tional compact fluorescent lamp, such efficiency coming 
as a result of the fact that only two legs of the envelope 

45 extend into the lamp base and thus less light is lost into 
the base as can occur for each of the multiple legs of 
the U-shaped configuration. Additionally, a coil configu- 
ration is the most compact structure for any given length 
and diameter of narrow tubing since height and diameter 

50 are continuously variable so as to allow for the different 
wattage lamps. 

For the previously referenced German Patent Ap- 
plication, though the overall effect of the use of a coil 
configuration for the lamp envelope as shown is to 

55 achieve greater efficiency as compared to a compact 
fluorescent lamp that utilizes a U-shaped envelope, 
there are deficiencies in this coil design in terms of the 
ability to generate a light output that is distributed over 
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an area similar to that of a conventional A-line incandes- 
cent lamp. In other words, this configuration only gen- 
erates light output at the surface area of a coil configu- 
ration that is limited in terms of its shape which is straight 
up and down and has significant open spaces at its top 
portion. With this shape, there is a limitation that will 
show up in the form of a light distribution which is limited 
in certain directions. Accordingly, it would be advanta- 
geous if a compact fluorescent lamp could be provided 
with a coiled lamp envelope configuration that approxi- 
mates the shape of a conventional A-line incandescent 
lamp such that the light output distributed therefrom 
would be directed over a more uniform area than is pres- 
ently achieved. 

According to the invention, there is provided a fluo- 
rescent lamp having the features as recited in claim 1 . 

Preferably, the invention relates to a compact fluo- 
rescent lamp having a lamp envelope which is formed 
in the shape of a double helix. More particularly, this in- 
vention relates to such a compact fluorescent lamp as 
achieves a large enough discharge path to approximate 
higher wattage incandescent lamps in lumen output 
while simultaneously providing that the shape of the 
lamp also approximates a conventional incandescent A- 
line lamp so as to achieve a comparable light output dis- 
tribution. 

More especially, the present invention provides a 
compact fluorescent lamp with a coiled lamp envelope 
having a substantially hemispherical shape so that light 
distribution therefrom more closely resembles that of a 
conventional A-line incandescent lamp. Additionally, the 
present invention provides such a compact fluorescent 
lamp, which by use of the coiled lamp envelope config- 
uration, allows for a discharge length that enables 
achieving higher lumen outputs that a typical compact 
fluorescent lamp, in fact, such a lumen output as corre- 
sponds to a 100 Watt incandescent lamp. 

Preferably the invention comprises a low pressure 
discharge lamp which includes a lamp envelope having 
a phosphor coating disposed on the interior surface 
thereof and further, contains a gas fill of mercury and a 
noble gas. The lamp envelope may be mounted on a 
housing assembly in which a ballast circuit arrangement 
can be disposed within a hollow cavity portion thereof. 
The lamp envelope is preferably formed of tubular glass 
which is coiled in a manner so as to have a generally 
hemispherical outer profile. For example, the lamp en- 
velope can be formed in the shape of a double helix. 

The lamp envelope may be formed so as to have a 
top portion which is tapered inward and which includes 
a tubular portion that substantially covers the top portion 
of the lamp envelope so that the light output therefrom 
more closely resembles the light output from a conven- 
tional A-line lamp. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following detailed description, reference will 



be made to the drawings in which: 

Fig. 1 is an elevational view in section of a compact 
fluorescent lamp constructed in accordance with the pri- 
or art. 

s Fig. 2 is an elevational view in section of a compact 
fluorescent lamp constructed in accordance with the 
present invention. 

Fig. 3 is an elevational view of a portion of the lamp 
envelope taken along lines 3-3 of Fig. 2. 

Fig. 4 is an elevational view in section of an alter- 
nate configuration of a lamp envelope constructed in ac- 
cordance with the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

As seen in Fig. 1, a compact fluorescent lamp 10 
constructed in accordance with the teachings of the prior 
art, includes a lamp envelope configuration 12 with a 
plurality of extension tubes 1 2a, 1 2b, 1 2c and 1 2d, each 
of which extend upward from a housing 1 4 in a parallel 
manner to one another. Though illustrated as including 
four extension tubes, the lamp envelope configuration 
1 2 of Fig. 1 can include either six or eight such extension 
tubes each of which would be disposed along the outer 
periphery of the top portion of the housing 14. In con- 
ventional practice, the extension tubes 12a, 12b, 12c 
and 12d are joined together in pairs and are essentially 
U-shaped with a junction 16 formed at the top of each 
pair. Additionally, a bridge connection (not shown) is 
formed at the bottom portion of each pair of extension 
tubes so as to connect the plurality of extension tubes 
in a continuous discharge path. A threaded screw base 
18 is mounted on the bottom portion of the housing 14 
to allow for use of the compact fluorescent lamp 10 in 
conventional light sockets (not shown). Also illustrated 
in Fig. 1 is a ballast circuit arrangement 20 which is 
mounted within the housing 1 4 and which is effective for 
receiving line power through the screw base 1 8 and con- 
verting the line power into an operating signal which is 
connected to electrodes 22 for driving the discharge. 
The discharge occurs within the lamp envelope 12 in a 
standard manner whereby a fill of mercury and a noble 
gas is excited to a discharge state by introduction of the 
operating signal generated by the ballast circuit ar- 
rangement 20. A phosphor coating (not shown) dis- 
posed on the inner surface of the lamp envelope is ef- 
fective for converting the discharge into visible light as 
is well known in the art. 

It should be noted that in order to achieve the higher 
lumen output configurations similar to those of conven- 
tional incandescent lamps that the compact fluorescent 
lamp is intended to replace, it is necessary to increase 
the discharge path within the lamp envelope to a length 
of greater than approximately 60cm. By use of the par- 
allel extension tubes 12a, 12b, 12c, and 12d (and as 
many as eight) of the prior art, there is a decrease in 
efficiency in that a greater number of extension tube end 
portions are disposed within the top portion of the hous- 
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ing 14 and therefore the light generated thereby is lost. 
Additionally, since there is a limit to the length of each 
extension tube as dictated by the size of the lighting fix- 
tures in which the compact fluorescent lamp is intended 
for use, it is necessary to provide a larger number of 
extension tubes around the outer periphery of the top 
portion of the housing member 14. By crowding more 
extension tubes around the outer periphery of the top 
portion of the housing member 1 4, it can be appreciated 
that, with respect to light generated at the back portions 
of each extension tube, such light must bounce off of 
the backs of other extension tubes and a significant 
amount of light is thereby lost. In other words, only light 
generated at the outwardly facing portions of the exten- 
sion tubes is distributed without reflecting off of numer- 
ous other surfaces as is the case of light generated on 
the back sides of each of such extension tubes. 

It should be further noted that by placing more ex- 
tension tubes along the outer periphery of the top portion 
of the housing member 14, a greater space is created 
at the top portion of the lamp envelope 12, a space in 
which there is no light output provided. If one were to 
utilize the compact fluorescent lamp 10 of the prior art 
in a lighting fixture designed for downlighting or for a 
reading light application, it is important to have light ra- 
diating from the top of the lamp similar to the manner of 
a conventional A-line incandescenflamp. The dead 
space of the lamp 1 0 also suffers from the disadvantage 
of experiencing the phenomenon of "flash" which can 
occur in a deep specularly reflecting light fixture where 
the "flash" is a term defining the observation of the re- 
flection of the lamp in the fixture when one is looking at 
the ceiling. Flash is objectionable if the lamp image 
changes rapidly from light to dark as one walks under 
the lamp thereby drawing attention to the light source. 

The problems of the conventional compact fluores- 
cent lamp 10 of the prior art are largely avoided by use 
of the coiled lamp envelope configuration 32 shown in 
Fig. 2 for the compact fluorescent lamp 30 constructed 
in accordance with the present invention. Lamp enve- 
lope 32 is constructed in a double helix configuration. 
Such a configuration can be described as a coil which 
starts-at one end, wraps around the central axis going 
up and then at the top, crosses the coil and starts back 
down 180 degrees offset relative to the first coil. In this 
manner, coil segments running upward are interspersed 
with coil segments that are running downward and as 
such, allows for an open coil structure. In other words, 
by the double helix configuration, there are spaces pro- 
vided between the coil lamp envelope segments. The 
benefit of such spaces is that light which is generated 
on the inside of the coiled lamp envelope 32, can more 
easily get out from this inside region without reflecting 
many times off of other tube or passing through other 
tubes where some light is lost through absorption as 
may occur for a straight lamp envelope configuration 
such as the U-shaped arrangement of the prior art. 

A further advantage to the coiled lamp envelope 32 



as shown in Fig. 2 is that there are no sharp comers or 
bridges which tend to be made of glass that is thinner 
than the glass of the main tube portions as is the case 
of the U-shaped lamps of the prior art. By the continuous 

5 coil arrangement of lamp envelope 32, a more robust 
lamp is provided that is not as fragile as previous com- 
pact fluorescent lamp envelopes. Yet another advan- 
tage of the coiled lamp envelope arrangement is the fact 
that the overall height of the lamp is minimized such that 

10 the present invention could be installed in a light fixture 
that was designed for an incandescent lamp of an A-1 9 
size. A prior art compact fluorescent lamp with the U- 
shaped tube arrangement would extend beyond the rim 
of such a fixture and therefore be unacceptable. 

is The coiled lamp envelope 32 of Fig. 2, when viewed 
from the straight on position of this figure, exhibits an 
outer profile that is hemispherical in shape; that is, the 
sides are not straight but instead, are tapered in a way 
to more closely approximate the shape of a conventional 

20 incandescent lamp that the present invention is intend- 
ed to replace. In this manner, it can be appreciated that 
the light distribution from the lamp envelope 32 will be 
more uniform than that of the conventional compact flu- 
orescent lamp having the straight up and down U- 

25 shaped lamp envelope. 

By the double helix configuration of lamp envelope 
32, a further advantage occurs with respect to the end 
segments 32a and 32b whereby such end segments 
32a and 32b enter the top portion 36 of the housing 

30 member at the angle that the coiled lamp envelope 32 
is formed and from the outer surface area of the lamp 
envelope 32 rather than through the center as would be 
required for a single helical coil arrangement. Such an 
outward originating end segment 32a arrangement can 

35 be accomplished with such end segments being formed 
at the same angle of the pitch of the helix or at an in- 
wardly extending angle as shown in Fig. 2. Moreover, 
by such an angled entry arrangement, less of the area 
of the end portions 32a and 32b is disposed within the 

40 top portion 36 of the housing where light is lost and, the 
respective end portions 32a and 32b are separated from 
one another thereby achieving an advantage in terms 
of thermal management. 

Disposed within the end portions 32a and 32b of 

45 lamp envelope 32 are electrodes 38 which are electri- 
cally coupled to a ballast circuit arrangement 40 mount- 
ed within housing member 34. Ballast circuit arrange- 
ment 40 is effective for taking line power received over 
the threaded screw base 42 and converting such line 

so power into an appropriate signal for driving the compact 
fluorescent lamp 30 to a discharge state. For a detailed 
discussion of the operation of the ballast circuit arrange- 
ment 40, reference is hereby made to US Patent No. 
5,341,068 issued to Nerone on August 23, 1994, as- 

55 signed to the same assignee as the present invention 
and herein incorporated by reference. 

Illustrated in Fig. 3 is a top view of the lamp enve- 
lope 32 wherein the inwardly tapering configuration of 
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the top of such lamp envelope 32 can be clearly seen. 
In addition to the fact that the inward tapering configu- 
ration more closely resembles the shape of an incan- 
descent lamp, it can be seen that more of the top area 
of the lamp envelope 32 is covered by coil segments of 
the lamp envelope thereby reducing the space for which 
there is no light output. With this configuration, there is 
more light radiated from the top of the lamp which is im- 
portant for lighting applications where there is a need 
for downlighting such as in a recessed lighting fixture or 
in a reading lamp situation. Such an inwardly tapering 
arrangement is also effective for substantially reducing 
the problem of "flash" which, as previously discussed, 
is the situation where the appearance of the lamp 
changes rapidly from tight to dark as one walks under 
the light source. By filling in the top of the lamp, the re- 
flection of the source will appear bright when it is first 
seen but it will not change dramatically as the top of the 
lamp comes into focus and will remain bright until it can 
no longer be seen. Of course, in addition to the function- 
al advantages of the inwardly tapering top portion of 
lamp envelope 32, there is the further advantage that 
such a configuration is more aesthetically pleasing than 
the conventional compact fluorescent lamps which uti- 
lize the U-shaped lamp envelope. 

In order to fabricate the coiled lamp envelope 32 for 
the compact fluorescent lamp 30 of the present inven- 
tion, it is possible to use a mandrel (not shown). Any of 
the helical designs of lamp envelopes contemplated by 
this invention can be formed on a simple helical mandrel 
which could be a straight rod into which is cut a helical 
groove. It would also be possible to form the helical lamp 
envelope inside of a cupped mold having the helical 
grooves formed on the inside of the mold. The helical 
groove would be cut to the depth of the inner diameter 
of the coil. It will be noted that for any such tool, the top 
portion must taper inward so as to allow for the formation 
of the inwardly tapering top portion of the lamp envelope 
32. A slot could be formed at the apex of the mandrel 
so as to allow for the crossover of the glass tubing from 
the upward coiling direction to the downward coiling di- 
rectional. To form the double helix of the coiled lamp en- 
velope 32, straight glass tubing is heated to its softening 
or working range and centered on the tool (not shown) 
and either the tool turns and moves linearly along the 
axis coiling the softened tubing or alternatively, the tub- 
ing can be moved or wrapped around the tool. In pre- 
paring a mandrel for use so as to fabricate a lamp en- 
velope that is hemispherical in its outer side profile, it is 
proposed that a collapsible mandrel could be utilized. 
Such a collapsible mandrel would allow for removal of 
the lamp envelope 32 after setting, by unscrewing the 
collapsed mandrel through the smaller diameter open- 
ing at the bottom of the lamp envelope near the end por- 
tions 32a and 32b. 

As seen in Fig. 4, an alternate embodiment of the 
lamp envelope 42 is provided having the side profile 
which is essentially straight yet wherein the top portion 



of the lamp envelope viewed above line 4-4 forms a 
hemispherical shape. It should also be noted that as to 
the number of turns that make up the double helix of 
either lamp envelope 32 or 42, such number can be var- 

5 led so as to achieve different wattage and hence lumen 
output, configurations. Additionally, it will be noted that 
lamp envelope 42 is shown with a plug configuration 44 
and mounted within a reflector or other type of fixture 
46. The lamp envelope 32 or 42 presented herein 

10 achieves significant advantages over prior art compact 
fluorescent lamps in that there is more direct light radi- 
ated from the hemispherical top portion as well as more 
light which is indirectly radiated or reflected, from the 
lower portion. 

*5 Although the hereinabove described embodiment 
constitutes the preferred embodiment of the invention, 
it should be understood that modifications can be made 
thereto without departing from the scope of the inven- 
tion. For instance, instead of a straight or a hemispher- 
ical ly shaped side profile of the lamp envelope 32, the 
lamp envelope can be formed with an inwardly tapering 
lower portion such that the shape resembles that of a 
cone. Additionally, though shown in the form of an inte- 
gral lamp and ballast configuration, the present inven- 
tion can be practiced by use of a separable lamp and 
plug arrangement wherein the lamp envelope would be 
mounted on an adaptor post with pins extending there- 
from. Yet another embodiment would be the substitution 
of a phosphor coating and gas fill with some other lumi- 
nescent material or in fact, providing a colored dis- 
charge by use of neon. 



Claims 

1 . A low pressure discharge lamp comprising: 

a lamp envelope having an interior surface with 
a phosphor coating disposed thereon, and, 
containing a gas fill energizeable to a discharge 
state; 

a housing member on which said lamp enve- 
lope is mounted; and 

wherein said lamp envelope is formed of tubu- 
lar material and is coiled in a manner so as to 
have a generally hemispherical outer profile. 

2. A discharge lamp as set forth in claim 1 wherein said 
lamp envelope has a top portion which is shaped in 
an inwardly tapering manner and which includes a 
center extending portion, such inwardly tapering top 
portion and said center.extending portion combin- 
ing in a manner so as to substantially cover the top 
portion of said lamp envelope and thus provide a 
light output distribution at said top portion that is 
substantially uniform across said top portion. 

3. A discharge lamp as set forth in claim 1 wherein end 
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portions of said lamp envelope extend into a top cap 
portion of said housing member at an angle so as 
to minimize the amount of lamp envelope surface 
area covered by said top cap portion of said housing 
member. 5 

4. A discharge lamp as set forth in claim 4 wherein said 
end portions of said lamp envelope extend into said 
housing member from a point along the outer pe- 
riphery of said lamp envelope. io 

5. A low pressure discharge lamp comprising: 

a lamp envelope containing a gas fill energize- 
able to a discharge state; '5 
a housing member on which said lamp enve- 
lope is mounted; 

circuit means, disposed in said housing mem- 
ber, for driving said gas fill to such discharge 
state; and, 20 
wherein said lamp envelope is formed of a tu- 
bular material and is shaped essentially in the 
form of a double helix and has a hollow space 
formed within a center portion thereof. 

25 

6. A discharge lamp as set forth in claim 5 wherein said 
lamp envelope includes side portions which are 
spaced apart relative to one another for a predeter- 
mined spacing; said predetermined spacing, by vir- 
tue of said double helix shape of said lamp enve- 30 
lope, being effective so as to allow light output gen- 
erated from back surfaces of tube portions located 
across said hollow space to be distributed there- 
through. 

35 

7. A discharge lamp as set forth in claim 5 wherein said 
lamp envelope has a top portion which is shaped in 
an inwardly tapering manner and which includes a 
center extending portion, such inwardly tapering top 
portion and said center extending portion combin- *o 
ing in a manner so as to substantially cover the top 
portion of said lamp envelope and thus provide a 
light output distribution at said top portion that is 
substantially uniform across said top portion. 

45 

8. A low pressure discharge lamp comprising: 

a lamp envelope having an interior surface with 
a phosphor coating disposed thereon, and, 
containing a gas fill energizeable to a discharge so 
state; 

a housing member on which said lamp enve- 
lope is mounted; 

a ballast circuit arrangement disposed within 
said housing member and effective so as to en- 55 
ergize said gas fill to such discharge state; and, 
wherein said lamp envelope is configured as a 
coil and has a top portion which is shaped in an 
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inwardly tapering manner and which includes a 
center extending portion, such inwardly taper- 
ing top portion and said center extending por- 
tion combining in a manner so as to substan- 
tially cover the top portion of said lamp enve- 
lope and thus provide a light output distribution 
at said top portion that is substantially uniform 
across said top portion. 

9. A discharge lamp as set forth in claim 8 wherein end 
portions of said lamp envelope extend into a top cap 
portion of said housing member at an angle so as 
to minimize the amount of lamp envelope surface 
area covered by said top cap portion of said housing 
member. 
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FIG. 2 
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